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(54) WIRING BOARD AND ITS MANUFACTURE AS WELL AS ELECTROLESS PLATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To confirm a via hole from the surface of a 
board and to easily form the board to be multilayer, by a method wherein 
the surface state of a fourth conductor is formed to be different on a 
second conductor and on a third conductor or the surface state of the 
third conductor is formed to be different from the surface state of the 
fourth conductor. 

SOLUTION: In a wiring board, a via hole is formed in an insulating layer 
23 on an insulating board 21 having a first conductor 22. While a 
potential which is nobler than a plating reaction potential is being applied 
to a second conductor 24 on the insulating layer 23, an electroless 
plating reaction is made to progress while the first conductor 22 at the 
bottom part of the via hole is used as a starting point. As a result, the 
bottom part of the via hole is filled with a plating metal, a third 
conductor 25 is formed, and a fourth conductor 20 is formed on it. 
Consequently, when the wiring board is observed from its surface, a 
slight uneven part is detected on the surface of the fourth conductor 26 
formed on the surface of the insulating layer 23. The uneven part 
corresponds to a via hole part in the third conductor 25, and it can be 
aligned with a mask for patterning of a conductor layer. 
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2 mjLhcT)^, h'T *-;HPiM#R!«$ til. Z t (i 
affl#^ffi(c^ Lt&f<mh o § Mi b'r* 

->VfoUZtb~>*LLXWzt*<7> rpjft^j T'{i&<. 
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5fajRJt5(4. a ( SCE ) Sr^JPt L 
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2 2*#t4«»3HR2 l±<0«»i2 3fc:h*r*-^ 
fcJK&U *ftfM^3±^2*>3W*c2 4(C*>r>&RJ6 

1 c0«#:2 2 ^^JtS^afif^-a-S ^ 

tT'b'T^-A^Sr^^^AJKcJrO^L, 3I3<7) 
#fr2 5£^j£U ^W±{cm4^^a26^^L 

SS2<7)&ttJf 2 4i?pl4c7)Stt*2 6 

c o o 4 5 ] @4 commcommmcowr^ . ±®*^ias 
uzmm-t & t . mmm 2 3 o±Hfc^ L£3S4 com 
t¥2 6 3kffiizh-ffr%ma&$> t>zt tfftfrt, . z com 
*<7>swrti#>i$ &mx'jm ztifz&3 comfo 2 5 cot 

t{m-&h-££-rz>zt&x'£&. zcowaa. m2<o 
mw.2 Atmmzm^isrS. $>&\imwi4comw2 6** 

*£"Ci, b'T^-;H*)g65-^L^30»#:2 5<7) 
*®£»HSLTV*$rtvfctf>, m4comfo2 6£Bf$.&. 

zT*-juub ttumt ximmconztrnto x v > 

[0046] 05 fc*Lfcffi»KUL 04 JC^Lfcffitt 
«fc H*fc: LT b'T^-;H*igP2-A6o # &R-ca« LIS 
3C9«#2 5£Mf&LfzC0lo. W^M2 3±<0g#;2 4 
(04#M) *x-/f-v^fc:J:«)— flH*L» -ttfxo 
*>*ftg 2 7 Lft t> OTi> h. 0 5 £5k L 

^£ ISitf £ .1 1 tfX'Z- & . 

te^mmmmzmi^ttfzM'bKft^co&myLmiz* 
^mimmtrz^iz^xmmth. mwuzsmmi 

txa. ^^^-^m.wf^v- j fmcov~ j fm 



mwxhh. f* v Ymncow.>Mtiz\±\LT-fc-)Vft%fe 

[0048] t'ji\<T-v7mMx\ mwmi%tzj:& 
t'Tfr-jisft^coi&miizmz. *mizmm-t 

[0049] 0 6 L^7D t X 7 D-f:ftV ^Bflf 
^5{4» 06 (a) ^-Ti^tC ^ffitmiO 
»*3£^rt-6„ ^C0*«5<7)^ffi^. 06 (b) 

-fx o izmmm 1 Sr^-r & . »v»r. 16 (c) 

•Tidl*. »«iil^ffi^2^#f*4 5r^-r-?». 
m2comtk4coBf8.li. xnyJxmM^coYyl *9 

co±mm^mi±m^mmmii-Lxmmtxi>^\ $> 
* 7 -f ^a^^ji (Btit) mmiz&icom 

[0 0 50] #WC\ 06 (d) (CiK-TJ;d(C. m2<7) 

mfc4±_t,zmit'&co\si;xhbiBti(.L. ^Mmzx*) 
s*?—>$:Btftt&. zco^9-y\mmm 1 tcb'r* 

—JV^Bm. L?z^Mftco&m 2 comfc4 v^J-yfX' 

ZhXoBfott. icolk. 06 (e) ts^-idfc:, 

x. yi-yX^miX. fb2comfo4£^?--y7L, 

im^^isu^xb^mmth. mz. 06 ( f > (^ 
x?tLxm$:miizt:T*->i<2£B&.-tz,. t'r* 

too5i] i^v^-c. 08^-tj: mm 
c^b^^mi i^commMfr^zi&i 2*izmmL. 
t"T*-)U2)&&com 1 com&3mmzm&k ixmm 
Mfr^ztfid. zcommMtb->zxnx\ mm.mmco 

4. iftwwi mammmm^-o^xii. *6o^s 
«7 o'cx-oiiitMffl^o #s:jts<7)Rjc«<a(i*5j- 7 5 

0 8 0 0mV(vs. SCE)^rc7)-C\ §g 2 <50^* 

4*'-300mV(vs. S C E ) mKt^T-S i 0 IZft 
®WM 9 iz X *) m% 8 $r it L T*{4^ Epjirf- ^» . 

[0052] ^copijfi. #Bg«ffi l o^sce {mat 

V3*)vm&) izttLm&£m}ti-z>m&Th&fi\ t*> 
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5 0 0mVgJg#ffl!ltcEpjntTtJ;V\ -?>%£\ Mfo 

[00 5 3] MWm-o^t^-T^-)V2cr)^mX 0± 

h . b*T*-;l/£ t fctf> o # A«#3fl 2 <T>mfo 4 (c 
jfL£k£, S&2^{Mfctt*1«aB9fc:J:9*>o£ 

K&m&kv^Kmmtmuztix^&fzih. ism» 

[0 0 54] CliOiot'. b'T*— ^2<0rt»**l«» 

#: 4 tc J m L ft m -> S RJtE Sr ± $ -fr £ -I t WC £ , 

[0055] iEWlPbo b*T^-^«f*. b' 

T*-^*^S*^ & m 3 OsWfc 2 5 fc S§ 2 
4«7)«^,W : 6r«^ft!Stt^r*I-t$*^>^. I29(c* 
-tidtc. W3IS4<oaK*7 . S&4<7)«#7 

-th.cr>JjmX'B&Ll~C i> . SS2cD8*4£x 
•yf-y^fciD— fll**U ^itxd*>3I4<0SW7£ 

[0056]$l^#3, 3&2<7)#tt4, SM^iStt 
7, b'T*-;I^%£SJ±l5|— ^JSt'*-5Tt>. PI- 
T'S: <Ti.Rv* . *ft**t<0#*ti#— 

[00 57] SSl^f*=3h LXIZm, --vdnV, ft, 
±, 6 A. SIS, /^j^A, n^A, 9V7'^ 
y, 9 oa, f-*y, 3^W4L<, *»ffifii<^ 
'hS&ffl, ft, U\ 35lso»<*3 

Jffifjt^ ^AKUTfcfi^. *HWC» 1 3 (i 

JB^Mtcffft-T £ #\ £> l> Wix -y f - y 

MBit J; O^W-HtiS^^^tiefaiS-ii-^^t^T'^^ 

10058] m2<7)Wfa4tLxitm, ~-/"r)v, m, 

A, f-?y, TA-$X»>A. aA/l^K &T'J:VVfr\ ^ 

fiomsyget^J^'m ft, ^wtcffiu^ * 
m^. -&&i,zlxi>&<<\ 

[00 5 9] m4cr>mfo7t IXUM, ft, 

a, f-^y, a/^hjfiw* t<. msyacto/j^s: 



[0060] b'T*-/lot%&«fc LX<7)m3crmW2 

5 1 Lxa. mw&biz ^i^^mchuntix-hSi 

ffkosatc J; 0 , u y * 4 v Mi« a * k w^Afc:* 4 . 

[0061] cusfi^B ] ar. ^micmmmiz-o^ 

[0062] laT^aSK&t^fflaJK^fflSbfe. 
[0063] ( 1 ) 

[0 0 64 ] (2) MWLB 

[0065] < 3 ) mmc 

b^ffigw^-ycx? 'j-yfPIIU 1 51S^ 

[0066] (4) mmv 

y^-y^X^U-yEPieitTl 5SmiL. 
[0067] ( 5 ) S^E 

0.0 5xtm s 'A^X'mZ&ZS Ovm^ IgtC^OA 

0 . 0 5 At mflM&. »i7t>/V^h 
x-y^-y^tciD^aA/ffl/^nAc03« 

y^ffiSLLtiWR. 

[00 68] (6) mW.F 

XV A 5 HSfflc> ^yc-y^uy^tiOf-^yiff* 

0.05jura N &WCffl£JJ$ 5 . 0 ;u SgtCf-^y 

zmfcL, x./i-yy\ l zz.*)+?y/m/i-?><?>3m 

[0069] ( 7 ) 
[0070] (8) »«H 

[0071] ( 9 ) *K I 

mm<z . ^ s° 9 ~—y 7 § MM/— tnv/±<r> 3 
#/s?-y£ftt&tf=7Ax.#: : *i'£M. 
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[0072] (10) SMJ 
[00 7 3] (11) m&LK 



[0074] (12) *t£L 

mm - - y y $ tttz 9 y y^f- y & w-rs yun 

y*?xj\. 

[0075] (13) m&M 

Um&*?—-yy%jxtzl--?ytt-?&i/Vuy*7x. 

[0076] 



(i4) mitwm 

WmWi-1- V V >7A 



1 . Omol/1 
0. lmol/ 1 
0. 4mol/ 1 
7 0°C 



(15) #*flj§?N i -PJ6-5# :_. 
8*8— y>-)V 0.0 8mol/l 



PH 

( 1 6) temMM^zm 



0. 3mol/ 1 
0.0 3mol/ 1 
0. 2mol/ 1 
5.0 
9 0°C 



0. 0 4mol/ 1 
•^hU^A O.lmol/1 
0. 0 3mol/ 1 
0. lmol/ 1 

0.000 2mol/ 1 



2,2' -t'f'Jy^ 
^Ux^-l/y^"ija-;l^ (¥*S34HM:6 0 0 ) 
P H 12.8 
*Ria 7 0°C 

(17) mWMzs^htb-oZi 



y 



0.0 3mol/l 



(MMMl') 1 0 0miitf3c7)*§$<7)a&A£. 35 ° Cj 
200g/l <7)i!g!tB!T>-t-'7.M<i§$4H= 2#|gftt 

Hfcb$-tf7^ ffls0^ffi*^3 O^mgf^figC v-f 

tz. 

[0077] &l,vc\ *gfef*^^4E««fflfto 

x.j-jtJlW.l.zlZtf-Tyi/j-Xf'v h£ffl^T-3 5 Om 
V(vs. SCE) £7)fl;{4SrE|]jDt^^o§Srff-5 

fc. ^ ^<7)«G(i7o°cT'^fflTj)0. mmmmfri 

# cORJE*fi{± - 7 8 0 m V (vs. SCE) 



0. 0 5mol/ 1 
0. 4mol/ 1 
0. 0 5mol/ 1 
0. 7mol/ 1 
0. 7mol/ 1 
3 Oppm 
6 0°C 



[0078] mmMm#>^z<7)it>'ozmmm3um/ 

t <K5£-f 5 fc, 15 B#B<0£>-> § TJiAo S JKJ*{±4 5 
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[0 0 79] JSLhtOidC. *i*S»o££folBL 9. 

zbtftykfrbft^tz. 

[0 0 8 0] 1 0 0mmftc7);*;£$cOg$B 

^ffitl, xtf-df i/5-±j&fri;-rft/f£ 7 
-fttt*£*7 4 ^ * J?* 2 5 jtz m IM 5 F 7 
-f /Pi. ()tfflffl?S#^ . B£-fb£lJtttii! : MC F - 5 
000 1) ffl?SOJf^(il 8umX\ 

OFPR-800) £J^j£U W3&M%, SlfiU: 

[0081] b'rtf-^SrJPXLfc. b'T*-^ 

3r 0 . iBSS^? *t*:Sfrfr?).&**JPX£ it 
ft, \\bfy&ay7*—~?)l'~?x7&X't'T*—>V£B 
f&Ltz. Z<r)«mtfLLfztT*-MZ. *#£<M 00 
jum, 2mmb°-y^-t-^lt2 5 0 0?tT-J)-5>. 
[0082] tT#-/Wtt*tt» *KSrH«JIWIW>o # 
$ 4> lc ?i« U * x x coffl / ^ - y 5- 

?X?!:Ui$fflU«l:-380mV (vs. SC 

e) coHfiSrEpjDtJt. ft. ^«a{±7o°ci:-wffi-e 

*9, iE«(»^-5^iOSJCGl:fi[(±-7 8 0mV (v 

s. sce) k&mztitttb. mm<r>mmzm^ti 
tzwsL\t^>r,% %.mmmzit'<-+ o . 4 ^ bx-h ft . 

[0083] f^-fbttt**? ^^J:^^SK7^^ 
i^coB^o-^-ffJi. #U 0 0^m-CJ>l>» ifc. 

^o£<Otoo£&g(iift3jum/hT*£ft<7>T\ #7 

^33^TO^ffi<7)^?s^-ri.<. 
mmmfflib # £ 4 0 masft -> tz . -e^s . 25005^^ 

[0084] icOi a t'T^-^jDX^VX^ fc L 

#>o££ff?<rfc-t\ ^&<Ob'T*-7U?r3t»rft#>^ 
§ OHJf Sr%— 3>h n-;WnrfgT'J) ft £ b ithfr 

0 . *|£bj§w>-? £ *?fcf]o 1 we* ft t z h 

[ 0 0 8 5 ] <Xt^ Fm&%m: , ^ffiOffl?S(cEpjP^- 



ft ^m&KttLO. 1 0.4^ 

K 0.7tf/PK 1.2*VPK 1.5#/Phi:^-{fc3 

*r«@ttfc. 0.1 Ti±Eittirri.«E*vh$u 

1 8^mCO)f^/i^7t^ffl<7)ffl?i{i. 4 0«*ISkO*>->£ 
^TB#W±^3 4x£mlC^')TV^„ tfc. b'T*— ^ 
Sr^SK LfciHfcfcK !M 5 FB5J: 0 tW* 2 . 8 ^ m 

^O^^m/hiOSJgT'^o^RJtE^'jttft 

-oZZmLfzfztb. b'T*-/P£ftmL£IHlitf , .M 5 
HM J: 0 t Ti^T'^ 2 . 8 ju m m. & aut^'. 0 . 1 tf/P 
h S: EPJP L tz^conb o # 3[Jg{i 0 . 4 ;u m/ h 
iOfto§3»g3^m/h{Cit<+^-a^^. i6-^^B# 

[0086] EpJrr-&«E* { ^o %W&\Ztt L 0 . 4 # 
0.7,-K;Ph^#-Cli> 4 0^-)^, 
b'r^-^{i^T»«^fficOffl?S{c«!lth.fcB#^T-46-o 

RjS^fffihLTfcO. y>o^)KJ*c0<f^^{±2 5 00 
?TC± 1 u mbXYX'fo->tz. 

[0087] mm&z*b-o %mmzn lxi.2 

jMRtfiL-fc. #C1.5 ^hEPJDL/i^tctiiHm^" 

-c\ *mMMbm%&pH*?m.&&ft^ &s^us2« 

railto^v 3&^v ^i-frft ti-T T'S) ft . 
[0088] gLhott A J: 0.^2 o^tcEpJirr ft« 
Eti. a6o#^-ft^Jg^2#*^S^flyS • 
*^<t , 3P : 5rfti:5|-i.^iift*v 0. 1 -1 . 5*/Uhi; 
-Tftdi:T'*%Bflo^A*^3SS-<i:ft>Ii:^-C#. 
0.4-0.7^ hgjSh-rftOA>'0^ l^Z btfhfr 
r>tz. 

[0089] tmi&M3') 1 0 0mPi<r)±tZ<F>W$si.& 
. v fc-Tft«$75w m<7)*S-fb 

-f ;PA2rtt^. >VffitWA 1 2 umcomffitt 

me, ^'^xx^vsw, x,-K^>-aw^?s. ti* 

[0090] b'r*-;i-$rJnxL)t, jpxttiM 
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mtx\ ttf jo: l*:. m&itzmmz<it¥x. 
ismtmffiomizmt&tTMi-it:* zo&f. mmz 
s vmmcommzm&zittz. zcosmfcitzZT*- 

[009 1 ] tT*-/Wgf£f£, ^£|Sl8jj?|0tf>og; 
li-3 50mV (vs. SCE) X'fo->tz. ffi, 

7 o 'cx'vmx'h *) . anans^ o £ co^jsmftti 

-780mV(vs. SCE)i:||S9§il^fcWcEpjD 

$n^mfi{i46-> ^RJEE*fi[(cJt / <+ 0.43 --KyP hT 

[0092] mmimim? < ivj±<F>m.M$. 7 sum 
xhh. ±tz. mwMmb-oZcott>-ozmm±$]3vm 

vmm^mm^zm-t^. ttz. ^^^^wsluz 
b& 1 tz&mimmm y^/v^ msn* v 4 s. k 7 * 

)VJ±<F>iffiW-M$\ 1 2umX'hh<r>X\ tb-o^R&tf 
aatWKJWTtS bfafeth b % *«J3 7 . 3 i^Biatft 

•IT', itflMIB^ -> £ £ 4 ommriti. -eco^m. 2 

5 0 OftiOt'T^-yMi^TtflM $ KflffiOlHSWi* 
Kh<F>#)->%W9-OMt>^\t2 5 0 05vf± 1 um\?J. 

fxh-otz. 

[0093] Z<7)&. 0 C ^ffiT'tiSK t'T*-/K0i£ 
* C * 4 £fl?S (dt £ EPSD t 3rrt< & itfl;#py) ^^^^t5 

[0094] mmM4 ] HM^J2 kH«<oaaR*ffl 

Srffofc. zcom. f-* > >a6-?^?g4'^(i^ffi«20 00 
en 2 col^S'J^LiittLhfcJlWIWBfto&Sff-o-C^ 

T , ii^MtcJ. 0 . t-'T*-Jim®ft<,zlZ-?X7 b L 
XffiBLfzmmiZ^ f-^ALTJ>-5^2 0 0 0cm2 CO 
JHSfc** L + 5 0 0 mVO«E^EpjnL^. 
[0095] SSSMfcttlfc*? -f )VJ*bXV4 5 H7 -f ^ 

Acois^co-^-tf { i , mi ooMmX'$>&. ttz. temm 
mb->t?>tb'>%m.mim3 um/\ix*hh<nx\ a? 



■oziz. m3 3mfflmz$kw<7)mffii,zmi-z>. *zx\ 
mvMmb -5^40 mmf ~> tz . -eojgn . 25003*0 

^fS#f?±LTi>9. #>^£JBIJSOiJ'^o£f22 500 
5vT'± 1 u mMTX'fo ->tz. 

[0096] .TO J: 0 tl, t'T^-^JnXB#VX^ h L 

xmm itzmmmMommizn&zmu L^t^mmM 

tz. 

[0097] tmmms: mmB<7)fth*)izmmc$:m 
^fzm-iz3zxmmm2tmm%m;x\ ft&ztb^z 
&mx'ftmLtzt'T*-)i-£ttz>wfcZfcmi.tz. * 
250 ox(7)t"T*-MZ£xmR.m.mcomm 

c7){i'^>-o§{±2 5 0 0KX-± lumVXYX'h-otz. 
[0098] z\cr>£ d(C h'T^-;PMXB#-?X^ t L 

xmm Ltzgfommcvmmizm&i: mna i%&t>mw& 

Zcolim iza y V- a-^BjmX'fo&Z tififtti^ 
tz. 

[009 9] CH*0!6] SRBiOftbOKSlRD^ffl 

v vzWHi^xmmm 2 1 rnmc^mx-mm ttz . 

IS*. 2 5 0 OKco\zT*-M3.£Xmfc$kfficr>mmiz 
MtLtz&f&X'tb o § KiEAWjl: L T tJ 0 , ^ )K/S<7) 
If^lli2 5 0 05TC± 1 /imJaTC*->fe. 
[0100] Zcr>£ 0 {3. f T*-^JDXB#VX7 1 L 

tz. 

[0101] mmM7: m&B<r)iti>r)izmi.Ezm 

\>\ tmmttfeX't'T*-/U£Bf&Ltz<, % 

<r>m. t*T*—Jl-%Mcr>3mmikcr)m.±mz$>?>7vA. 

18%lfi»*»at:J:0Hi*L, IHSrJSaiS-li* 
[0102] -ttf)ti* % 2 5 0 OftOt'Ttf-zWi^T 

mwimmcomsizmitzm &X'&> -o % lx& 

0. 46->^M/Ic7){±'^O^{i2 5 0 0?XT'±lxxmOT 
[0103] Zcr>£ 0 iz. \zT*-)l<mr-m-?X7 b L 

tz. 

[0 104] CHM^48] «MB«^Otc*«F^ffl 

v\ mmiibnmttwx'VTfr-ivzBtfLLtz. % 

<r%k. t°T*-/lJgfflcr>3mmfa<?>&±.WI l z$>&1-?y 
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nmm*> -?$Wl* wtai i ft . *(?mtmm 2 b mm 

[0105] 250 OTvOt'T^-yHi^-r 

0. ^-5#^J¥O{i'^>o|;(i2 5 0 0^-C±ljumJJiT 

[0106] .TO J; d IZ. t'T7h-^JPX^VX7 k L 
Tffiffl Lfta«^nD<7)§B?f £EpJn L^r** 
^o^Srffd-kT'. £$t<^b'T*-;l'$:;fc*tl>* , >o 

[0 107] CHJf6W9D *«BOtt^0lc««GSrffl 
»£*>oS&lfcas*U;. ZOtg^ 2 500?Wb' 

T*-M±^Tmm3mcr>mmzrnifzmj5X'tb~> 

J£#f?itLTi3D, 46->§^SOtf^»o§(i2 5 0 0?V 
T±l umlXTTbitz. 

[0108] ZOi. o t'T*->WnlM'?X'? b L 

xmm Ltzmmmw<r>mmizw£*mn t^^mmm 

ft. 

[0109] tmmmi od ms.Bcoithoizmm.1 sr 

RJSfr'ffjtLTfcD, tf>o#M»<0{f^>o^ii2 5 00 
[01 10] -5 b'T*-^iPl^vX^ b 1 

xmm vtzmmmwnmmizw&zmn L%ifit>mwK 

# <vmmz&)— lz ayh u—)V*lffi.X'fo Z>Zt 1) iJ rti)^ 
ft. 

[0111] CSSitWl U *«Btf>ftt>9fcU8RJ£ 

br^-^{i^T^affioffl?S(cj!i!Wx/cB§^-r'i6'> # 

RlCfr'fM: LT i3 0 , *>-> & MJ? OtJ '^>o# (4 2 5 0 0 
7tC± 1 /zmJjTFT'&^ft. 

[01 12] c\<7)£ d \LT*—)VMl&f-? *7 b L 

xmm Ltzmm^mcr>mmizmKt:WM t^^mmm 

# cOUff 2r^— fc n y h n-yH>JiET'$> hc\b 
tz. 

[0 113] CHM0H1 2D <£5-f >J-<7)mfiKcr>3m 

4 0 0°C 1 l«BHinf&¥*TL;fcflL <-Kl> 5 K*fflK-f- 
^y?:0.05^m. &tvt*ffl£ 3 /zmX^y ? »J y^ 



vmxhitz. Bi&Lfzmm±.i l zmmM2 1 mmc^-v 

^OAl^'XhSrl&iLft. *<9GL ffl. f-*y£x-;/ 
f-y^KJ: 9^--y?'U b'T*->W£j£SBcD^ 

m. i-fyZM&Wz. &wc\ K7^x7fy/t:J: 

O^'-M 5 KCb'Ttf— A'£JBj£Lft. H7^fx 7 f> 

A-5 06) 05*8 0 0W, Sf5^3PaT 

ff-oft. *<0^f»«tfcb*T*-;K?D3Rtt5 0 0 0KX' 

[0114] ^cOflL m&M2Xl&3tmm%1j&;X'#: 

im s. Ymw<omi,zmj±£WtinL%t> i ^mw#mi>b-?z 

£fr-?ft. Hb->^mi2mmt Lft. 5 0 

o oK&t'T*->uz£xmM$kwnmmztetifzm& 

5 0 0 0 ftT± 0 . 2 m JilTT'J) -? ft: . 

[0115] icoJ: d \zT*-)l>MX&f-?X7 b t 

Tffiffl Lft mmm<r>$mizm± & epsd 

# OIK*^ 3 y V "Jf&X'fc I) £ i: 

ft. 

[0 116] tMMM 1 3 ) mS.K<7)Kb>0 izmfcLZ 

m^fzmHi^xmmmi 2 brnw^mx'tTK-iv 

CDfomztb^%&W,Z%l$kLtz, -e<7)&SI. 50005^: 

cot'T*-Mi£xmumwcommztetitz&ffix#>-? 

0 ?Te± 0.2^ mJilTT'J) -5 ft . 
[01 17] Z\cDX 0 b*T*-;PiPlB$VX^ k L 

xmm Ltzmmm<nmmizwi*'®M t^^mmm 

£ <7)JSU¥£ 3 y h u-)V«i^x-h hzb 

ft. 

[0118] mmm 1 4 3 *«K<oft*>o tuasM^ 

ffluftJ^Hi^THSft^ll 2 k|Sl«^77&T' b'r Jt?-;p 

^F*lgP^o^#JR$-5E«Lft. -eco^lR, 5000?v 
cObT^-;Hi^TS^ffi^fStcttixft^t^o 

0 ^T*± 0 . 2 mlMT'CS) o ft . 

[01193 z\cr>£ d t'T-fc-frbnxm-vAfb L 

xmm uzmtmM<vmmtzn&im\iL%tf^mwM 

% nmrnz n— iz 3 y b u-)i-"imx'h 6zb 
ft. 

[0120] immmi 5) mmLzm^K mmmbt 
xfmimzmwz. »Mimmmzj-?y£Q.iu 

j^. ^c0^»K-(LJK^J?^il jJLmX'fo-otz. B&LL 

fzmm±.izmtm 2 1 mm^ v i-yyv =jx v *b®l 
tft. -e^, m. rfyz^vi-yfizx*)'*?-- 



(13) 



mm^ ii-io3i7i 



'J >7lzZi *) b"T*-/PSr 5 0 0 OftBf&Ltz. b'T* 

fcLfc. 5 0 005v<Ot'T^-;WJ^T*K 

[0121] i<7)i o C t'T*-^JPX^VX^ L 

a. 

[0 1 22 J mt&Ml 6 } g«B<Dftb9tg«H£ 

mmzmwMN i-pub^^m^zmmL. a 

;W6o £ 5r^f-o7^„ 

[0123] £051$. J fi646o§?S4'(C{±^®«2 0 0 
0cm 2 tf>--y*7l^£&AL— -y ^«±£*HU1?N i 
-Ptf>->#;HTo-cvtfr. afcK£«>o *■ 

fo->tz2 0 0 0cm 2 O— •y^-;^(C;^tt+ 5 0 OmVO 
[0 124] JSfflMktt*«7 4ftsJ±tXV4 5 h'7 
N i-PJ6o|»too|Iga»l 5;um/h-e£>&<0 
£jfc£L*:N i -P#>-?#{±, #J6. 7 l$ISf£fcfi®<7) 

Macaw-*, fit, *«wn i -ps^^sh^ 

ff-?^. ^OIS*, 2 5 00^<Ob*7*-;Hitt*S 
46-? * JRffcDtf £>o£ it 2500^t±l/i mOTT'J) 
[0125]^cOi5lC. b'T*-;kjDX^f-7X^ t L 

[0126] l 7 3 ±Z £ l 0 0mm£|C9£«B 

5\ v^f-^rs iog/i -t-tfT^ 

tw«i»L^ffiC3y\';PhSr0.5//m #>-?£L*:. <5C 
v vt\ Hifctai 2 fc llli&;fr£T'b'T*-7l^jft£ T?t 

[0127] Z<7)V$. : **>*>-oZm#tzi3mffim2 0 0 

ocm 2 <7)?rt)vvmmfcz&xLzi^>vYWfflm± 



t=. ^#>f5ALT£>o*;2 0 0 0cm 2 cOnA/l^h&Hii 
«K#f L + 5 0 OmVc7)«JE5:EpjnL7t„ 

[oi 28] fmimmm? nu&txv-i $ k?-^ 
Aco/s^co^-fKi. mi ooumx-hh. ±tz. mmm 

>£m&.izf8,Mitzz}JWhib-?zit, me. 7 mmik 
t,z$mcrmffii,zm-& . f-£T\ *i«iB3/^h46o^ 

Sr8^©?To^. -fogs*. 2 5 007Wb'T*-/Ui 
TiS^k 46-o^fl^?O(f<i>o#{±2 5 0 0y J vT'±l^m 

[0129] £cDi: 3 b'T^-^flnXlSf-?;*.? t L 
T ttffl L ^^ffico^tcmE £ EP2JD L =Sr 

% comm 5r J^i— (c 3 y h n -;l- nTfgT$> Sit o 

[0130] C^M^ 1 8 3 S«B±{^ ^«-fttt«* 

fy/l/y^b (J&fCJCflJ!: OFPR-800) ^ 
[0131] mz. b*T*-/HrJOXL^. h*T*-;P 

jDXWiX^r^VW-if^ffll,^. «B2 OmmCOU— T3t 

xrmx'tTK-^B&L Ltz . z cr>m&f& ttz zt* 

— ;U±. ^JiilOOjum, 2mmb°yf-T"^-ff"2 5 0 
O/fC'&S,, 

[0132] b"T*-;H^^f*. a^^itmiSiH^o^ 

[0133] ftbtb-? z®rpumffim2 0 0 
*K^*->*»t:saia. XT-y^xxf yhm 

LXimttzX'ryux^miz. fftSAUJ.-)^ 
2 0 00cm 2 cr>mWi.t,ZttL+5 0 0mV(DW.J±i:epl)aL 

tz, 

[0134] fmim&m? i iv&txv 4 sk^^^ 

A^Jf^Ol^H-li, #J1 OO^m-C*)^. 



(14) 
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#S«JIMBf>o&*4 0«rBMfofc. ^Ojg*. 2500^0 
b'r * -;H±£"C »loxf> 1/ x -££fBfc:*WT.fc 

^Ii2 50 05vT'± 1 umVXTX'foitz. 
[0135] Z<7)£ olZ* t*Trt-/I^JOlB#VX? b L 

x mm LtzWfcmmox'f y px-^jg^mESrEpap t 

Sr*^****)^ S fcfro .1 iT\ ^gCCDb'r*-^* 
3t»t &46-?#0$tJ¥2:i^— K3>t-o - nJlTe $> & 
Z\bfr ft fritz. 

[0136] CUSfcft 1 9 D *KB±£. 

mm^mm^L^^im^tz. mmimmmy 

y?'Xx>-£ 1 jumXA-7 ? »J y^Ci WSLit. * 

isXh (M^^tm: OFPR-800 ) £Jgj£U 0t 

CDP>-'Xh£|&*L£. ^y^X^V^x-yf- 

wcx -yf-y^V yx h £i*Jj!i 
[ 0 1 3 7 ] b*r*-/U£flnlL7t„ b'r*-;!/ 

flPl£«x^y-?l/— tf^fflV^Jt. *S2 OmCOU—flt 

-rx^tc^rD. 9 y 7 x'fy <r»*$ ——y 7 ^titzUft 
b'r Ltz . i o^rffM L£ b'r *-;Hi , 

^^^lOO^m, 2 mmb -y ^--e^-ff- 2 5 0 OTTt'fc 

[0 138] t'7*-/«a, »££M£ffl46-?£ 
JfrffcifSU #7XX;tf*y^^fficD|fi'\°?-y5: 

[0 1 3 9] dcDBf, ^y>o#?g'4'^(i^ffi«2 0 0 

^T. 3tK*ffit*0, b'r *-;Wgj£B#fc:{i-?x ? 

0 0cm 2 Offl«^L+5 0 0mVco«E$rEP3Pt/io 
[0 14 0] JRSBfl:ttfi»7 -f /PAfciK'J'f S h'7 -f^ 
2xCOJf*0>£fW2: „ 1 OOumX'foh* £tz. 
mtor>£<Vib-oZmmiffi3 um/hX'b&?>X\ ijy 

xx,-Kdf i/mmmmcnm?^ ~y*m£Az&LSk ttzmo 
m3 3mfflmzmmcom$$<,zm-?&„ zzx\ 

br * mmmcr> ;>/xf y trnwut is * 

X'tb-o ZKfcfrW ±LXH *) . 46-> #JStffO{J'<bo£«: 
2 5 0 05TC+ 1 umVXfX'fo itz. 
[0141] Z\cr>£ 0 b'r*-;^PX^-7X^ fc t 

Tttffl Ltzmz&mwyyxy-yizm.K.zmuLtctf 



commz&i-iz ayh v->mmx-h 

fr ft fritz . 

[ 0 1 4 2 ] mz, itmwtzMz, #f&HB£iafcL$rn 

[0143] cusfiw 2 0 ] mnsM2xmmmm>f>^ # 
1 0 %sa«*««[*fc: 2 ftiaaat l . ita*- <m t ^ . 

xmmmmmmH s 1 0 1 Bzisumrtmrnizsto 

1 0B$^T\ a6->^L?tffl<7)J?^{i^3 0MmT'S>'J 
fc. -eo^*. b'r*-;l^PWi46^§^ l i J7^mg 

ftoooatfB 9 « ^ffit^M^c «k 0 b'r^-;pgp* i "ill2 

[0144] *HJfe^ J; 0 . *HH3(7)@s{jX'^l> i: d -5 

[0145] (.mt&M2 1 ] mmm 1 9x~mwMm*>'> 
§ iz x h 1 1 %^m.M%m^z 

-e?)»K£i o%KiN<?§?R4 i ^2^?fa 

vi^tsBiL^xmmmmmmHs 1 o 1 bz 
$tsmi*mmz5ftmimL, Trnzn^tztk. #ig 

lifti 5txmX'fo~>tz. *<r>&$k, br*-;i^^y>-5 

% Ltzm$m\iXV4 5 V±.t,zif>-o£Lfzm3kffi£ <o t 

m^tifi. mmm&izx>ommx'Ztz. n^ft 

bifihfr~>tz» 

[0146] *mm X 0 . *?tWDBitJVi>& bZ*> 
co* t'T*-frm&&ft&Lt:mfcX'§>m<£t) i ®Mlz 

r*-;NB4h&WCS &Wm*W2<X'Z hc\ bifih 
fr^tz. 

[0147] tmmm 2 2 ] 1 9X'mnmmbi 

46 o § t i h \iT*-)V%mt. 1 7 

*afe». ^co««^i 0%esiNc?§?s4'(c2^?fiS 



(15) 



^m0.0 5 / 1 0 /0.0 5, mW U, 

***** ^"'HKfcMftSftfcS* 

ioi 49] *mm*^ *mcom?$>ztz*> 
i : o i so j atmi : mm2 tmmzvr*-* 

y > 
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10 15 3] *comm. 2 5 0 0**. l oikhot' 
«i 2 5 0 0*T. *IM S K«^J^ 

r o i 5 5 j c§wjc 3 «ra«sQtwAavBfc:a^ 



roi 5 7 J B l 1 tt^^MBwWfeo-wtWi 

^3UtiiS3 2 ^ ntf ^ 
^'J>^tJ;0^«32±(^C7A&^o 05 

ft3 6^t§, **Bf{=U^h3 7^jSL ft 

T *~^3 8»ftfe »g£#>o §»4 2 
0mV(vs. SCE)«tffi*9ttiiLft. «, ^ S 

o J, (VS " SCE) t^^t*, 

3 6 te9WlDSil^«ttfct«> 0 SRJBW4(CJfc ^ + Q 4 

'^S^f° **' H * 39 ««*«^**. ^«3 

«)«wa»jHs i o i B^tfBMb^ts^MBia 

r o i 5 8 ] jjLh<oxs(=i oa^s i ±fc i 
"»««W54 fc. li^A>r 4 6 »•* 9 L s 
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[01611t^-'^ 521i - 
46r«tOLS I 4 4#SNfc«»3*u:^*. 

[0162] **itt**>3«^fc±*^ mwsafc 

[0163] *W»CJ: 4»K^«S«*««« 

cktf-cs*. a*. 
[0165] #w»ei t - «ww>o*s«r«>o 

[02] «X(i?f5E«^^^^^^ S: ^ ±§ ^ l> 

[HI ] 




5rf0. 

[05 ] *f6HBtJ:6i»*wfl!l^W<OlBriS«&'®. 



[07 ] »«±K^JBk^*J15r^^^' 7 ' n * XC0 
fl!l^J£*-ti& B .B0. 

[09] *»^tci6»IR^«K»«« £0 -^ !,<oWffii * 

^01 o ] i&m>vT** -v vmmzxm^mm 




[011] «t'7X?7 V««SU0»§i2 
[012] *»BHW?ll»^JiS»««*ffl , '^^ flfiS 

[013] *mtt i^MV,=fanmmm^m^m 

1-«*M. 2, 1 5-b'r*-/K 3, 2 2-*l« 
^ 4, 2 4-»2^»*. 5-aHK, 6-X-/^y 
^V^'Xh 7, 2 6 -*4 8-««L 

arau i o-#i««. n-ftoft«, i2-*r 

WiboSiBL 15-*oMS. 2 1 2 
3 3 2-WM. 2 5-SS3^)**> 2 7 
3 3-K7^7b', 34-^mSMUi^ 3 5-8* 

3 6.-Wf^^. 44-LSK 4 
5 ...t7 5 7^1S< 4 6-ii^^7\ 4 7-a 
4 8-mm. 4 9 5 



5 5— X/W*— ^ 
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[03] 



[04] 



m 3 




,0^ 




[05] 



[06] 




2 2 2 1 



[07] 
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B 



[08] 




H- 




0 8 



[09] 
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[010] 



[ai i ] 



3 1 0 





36 
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[013] 
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